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Abstract  In this paper, the equat ions of the velo city t ransformat ion and er ror propagat ions betw een
the geocentric coordinate sy stem and site-centric coordinate system ar e g iven in detail. These equat ions are
applied to t ransform velocit ies of 931 GPS stat ions in China betw een these tw o sy stems . T he numerical re-
sults show that the ef fect o f stat ion s alt itude on the velocity tr ansformat ion is in a relative scale of 10- 4-
10
- 3
, they can be ignored. T he velocity dif ference betw een spherical site-centric coordinate system and e-l
l ipso idal one presents it self mainly in the north component , it is g enerally in a scale of 10- 5- 10- 6 and can
be igno red. How ever, for tho se stat ions w ith larg er vert ical movements, the dif ference betw een sphere
and ellipsoid on the velocity t ransformat ion is significant .
Key words: geocentric coo rdinate sy stem , site-centric coordinate system ( sphere) , site- centric coo rdinate
system ( ellipsoid) , velocity, erro r propagat ion
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????, ( r , , )????????, ????
(1) , ??????????; VE , VN , VU ????
??????????????????????;
VX , VY , VZ ?????????? 3?????; R
????????, ? 6 371 km ; RX , RY , RZ ??X
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?? kN , kM ????????????????
?? RN?????? RM ???????????
????? RN?????? RM ????? a?b
???????????,????????? H ,
????????????????????: a
? b ,?? [ 17] :
= 1+ H
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RN = 1, kM= RMRM = 1 (15)
???(12) ,????????????????
?????????????, ???? kN?kM ?
????????????? 2??????? 1
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F ig . 2  The relative changes of v elocity tr ansfo rmation
related to altitude and lat itude
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= 1. 57  10- 4 ; ? r- R= 10








?,????????????????? G , ?
???????????????? L ,?:
L = TGTT ( 16)
??:
T=
- cosL sinB - sinL sinB cosB
- sinL cosL 0
cosL cosB sinL cosB sinB
(17)
?? T ?????, ?: TTT= I, ??????
??, ???(16) , ?? G ????, ?????
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sin2Bcos2L21+ sin2Bsin2L22 + cos2B23 0. 5sinBsin2L (21- 22) 0. 5sin2B(23 - sin2L22- cos2 L21)
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VN= - sinB cosL VX - sinBsinL V Y+ cosBV Z
V E= - sinL V X + cosL VY (20)
???(10)??????????????:
VN = - sincosV X - sinsinV Y+ cosVZ
VE= - sinVX + cosV Y (21)
??????(?? = L ) :
VN= VN- VN= - ( sinB- sin) cosL VX -
( sinB- sin) sinL V Y+ ( cosB- cos) V Z
VE= V E- VE= 0 (22)
? B= B- , ? = B- B????[ 1 7] :
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F ig . 3  The change o f B w ith latitude
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16
 ? 3 ? ????: ??????????????????????
cos= cos( B- B)=
cosB cosB+ sinBsinB 
cosB+ sinBB (24)
???(21)?:
VN= - cosB ( co sL VX + sinL VY ) B- sinBVZ B
VE= 0 (25)
?? V U = cosB ( co sL VX + sinL V Y ) + sinB VZ ,
??:
VN = - VU B (26)
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GPS???????????????????
中国地震局监测预报司和中国地震学会形变专业委员会联合主办?福建省地震局承办的 GPS在地震监




了 2004年 12月 26日印尼地震海啸对世界各国的影响, 强调了我国政府对地震灾害监测和预防的重视程
度?并勉励大家珍惜国家给予的有利条件,抓住机遇, 攻克地震预报的科学难题?他说, 地壳形变是各国研
究地震预报普遍重视的方法, 但传统的形变方法存在观测效率低, 资料不连续且干扰多的弱点?GPS观测
为地壳形变研究提供了高精度?高效率?连续?大面积的监测方法,解决了监测难题; 但 GPS监测也还有很多
问题没有解决, 需要我们去研究?最后,他鼓励地震科技工作者要充分利用已取得的观测成果,深入进行地
震预报研究,为我国的防震减灾做出应有的贡献?
中国地震局地震研究所  龚凯虹
2005年 7月 4日
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